Fertilization stimulates lipid peroxidation in the sea urchin egg.
Arachidonic acid is rapidly taken-up by Strongylocentrotus purpuratus eggs and eventually incorporated into cellular lipids. During the first few minutes following fertilization the arachidonic acid that has not been incorporated into other lipid forms is oxidized to a hydroxy-fatty acid. In vivo, the time of arachidonic acid conversion coincides with the transient period of increased intracellular free calcium after fertilization. In vitro, this lipid peroxidizing activity has been shown to be initiated by micromolar calcium. Taken together with the presence of Ca2+-stimulated lipase, these results suggest that calcium regulates both the release of polyunsaturated fatty acids from cellular lipids and their subsequent oxidation. The physiological function of lipid hydroxides or hydroperoxides in sea urchin fertilization is unknown. A possibility is that they may be important in regulating the many membrane permeability changes occurring within minutes after fertilization.